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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpamMMmbl MO OWOJIIOTUHM TEOPETHUYECKYID OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (POPMHPOBAHHIO COJCpXKAHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX MENIX U
OPUHLMIAX, XapPaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmiero oOpazoBanusi B Poccuiickoil ®denepanuu, a TakKe IOJIO0KEHUS O
cnenuduke OMOJIOrHH, €€ 3HAUEHUHU B MMO3HAHUH KUBOM MPUPOBI U 00ECIIEeYEHUN
CYLIECTBOBAHUS UeIOBEeUECKOro oOmiecTBa. CoriacHO Ha3BaHHBIM IMOJIOKCHUSM,
oTpesieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu na€T TpenCTaBIeHHWE O IEesIX, o0 oOmei
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTUSI OOYYAIOUIUXCA CPEICTBAMHU
yuebHOro mpenmera «buonorus», omnpenenseT o00sS3aTeNbHOE MPEIMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopeleleHue 1o pa3ieiaM U TeMmawm,
PEKOMEHIYyEMYIO TIOCIIE0BATENIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4éToM
MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIHHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarOImMnXCs.

B nporpamme mo OuoiorumM TakXKe yUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTam
o0yuenus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
NeSTENHbHOCTU/Y4EOHBIX JCHUCTBUN OO0ydYalomMXCd 1O OCBOCHUIO COJCPKAHMUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMATPUBAETCS HAMNPABICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBA3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOLIEOMOJIOTUYECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
MOJTyYSHHBIX 3HAHWW B MTOBCEHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIAIHBIX 33124, B
TOM 4YHCJE: MPOPUIAKTUKA HACIEICTBEHHBIX 3a00JIEBaHUN YellOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS AKOJIOTUYECKU
1eJecO00pa3HOro TMOBEJIEHUS B OKpY)KaloUIed MNpUPOJHON cpele, aHaiu3a
BIIMSTHUSI XO3SUCTBEHHOW NEATENHHOCTH YEJOBEKa Ha COCTOSIHHE MPHPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MIPUKIIATHOW HAMPaBICHHOCTH

b

yyeOHOro-npeamMera «buoaorus» IpoAUKTOBaHO HEO0X0
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YCIIOBHUM JUIsSl pElIeHUs] OJJHOW M3 aKTyaJbHBIX 3aJa4 IIKOJIbHOI'O OMOJIOrMYECKOTro
oOpa3zoBaHus, KOTOpass mpennonaraer (GopMUpOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJlalTUPOBAThCA K H3MEHEHHUSM JUHAMUYHO DPa3BUBAIOILEIOCS
COBPEMEHHOTI'0 MHpA.

buosioruss Ha ypoBHE cpeaHero oomero oOpa3oBaHMsI 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAy4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOU mpupoje, e
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid W SBOJIOLUHU, CO3JAET
yCIIOBUSL  JUISi:  TO3HAHWUSI  3aKOHOB  JKMBOW  MPHUPOJBI,  (POPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHoro oopasa
KU3HU, YKOJIOTUYECKOTO MBILIUICHHS, IGHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJIE
U YEIIOBEKY.

Bounbiioe 3HaueHre OMOJIOTHS UMEET TaKKe JUIS PEIICHUS BOCITUTATENLHBIX U
pa3BUBAIOLIMX  3a/Jad  CpeaHero  ooOmero  00pa3oBaHMs,  COLMATM3ALUU
oOyuaronuxcs. M3ydyenune 6uonorun odecrieyuBaeT yciaoBHs Uisi (GOPMUPOBAHUS
WUHTEIUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEICTABICHUSIMHU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XHMHUH
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS] O MpeJHAa3HAYEHUH Y4YeOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY JJIA ONpEAENeHUs TMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAaHUIO €ro COAEp’KaHUsA, IMPEJACTaBICHHOr0 B IporpaMme 10
OHMOJIOTUH.

Otb60p copepxanus yyeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OO0ydYaronifecs: JOKHBI OCBOWTH 3HAHHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus o0OIIEH KyJIbTyphbl, OMNPEACIAIONIME aJCKBATHOE IOBEJICHUE
YeloBeKa B OKpYXKaIoIIed MPUPOIHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aesaTenbHOCTH. Oco0oe MeCTO B ATOM cCUCTEMe 3HAHUM
3aHUMAIOT JIEMEHTHI COJEPXKaHUs, KOTOPBIE CIy>KaT OCHOBOM it (POPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[IECHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIUMX  T'yMaHHU3AIUH
OMOIOrMYecKOro 00pa30BaHUA.

CTpyKTypupoBaHHE COJCpX)aHUS y4yeOHOro Marepuaja B Iporpamme IO
OMOJNIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSAX KUBOU MPHUPOJbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype yueOHOTo mpenmera «buomorus»
BBIJICJICHBI CIEAYIOLINE coAepKaTeNnbHble TUHUM: «bruonorus kak Hayka. Metozbl
HAy4YHOrO MO3HaHUD», «KieTka kak Oumonoruyeckas cucreMay, «OpraHu3Mm Kak
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Oouonoruueckas cucrema», «CuctemMa M MHOrooOpas3ne OpPraHMYecKOro MHpay,
«IBOJTIOIHS KUBON PUPOBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens uzyuenus yueOHoOro mpeameta «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE OOYy4YalIIMMHCS 3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETCHUE YMEHH
UCIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JEWCTBUM B OTHOUIEHUU OOBEKTOB
YKUBOM MPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JoctwkeHnue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€CTIeUrNBAETCS PEUICHUEM CIEYIOIINX 3a7a4:

OCBOCHHE OOYyYaIOIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIaX, CIyKallluX OCHOBOU
s (OpMUPOBAHUS TPEACTABICHUA O €CTeCTBEHHO-HAYYHOH KapTHHE MHpa, O
METOJ[aX HAyYHOTO TO3HAHMSI, CTPOSHUH, MHOTO00pa3uu U 0OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPTaHM3aIlMH, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEJOBaHUAX B OMOJIOTHH,

dopmupoBanue y oOydaromuxcsi MMO3HABATEIbHBIX, WHTEIUIEKTyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIECCE aHAM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTHH HAyYHBIX B3IJISIOB, HJACH W TMOAXOAOB K W3YYCHHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHHU3aIlNH;

CTAaHOBJICHHE Yy oOydarommxcss oOmeil KyabTypbl, (YHKIHOHAJIbHON
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa JKMBOW TPUPOILI HA OCHOBAaHWUW 3HAHWW W OMbBITA, IOJYYCHHBIX IpHU
U3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOy4aromMXCS YMEHHH WLIIOCTPUPOBATh 3HAUYCHUE
OMONIOTMUECKUX 3HAHUM B MPAKTHYECKOW [EATEIHHOCTH 4YEIIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH 1 arpoOMOTEXHOIOTHA;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI YEIIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COONIOICHUS STHIECKHIX
HOPM MPHY IPOBEJCHUH OMOJOTUYECKIX UCCIIEeI0OBaHUI;

OCO3HAaHHE IIEHHOCTH OHMOJOTMYECKHX 3HAaHUW /s TOBBIMICHHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPHI, 111 (GOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KM3HU IS
OLICHKH MOCJIEACTBAN CBOEU JEATEILHOCTH 10 OTHOILICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIOJIGHHE MEp MPOPUIAKTUKH
3a00y1eBaHUM.

B cucreme cpennero oGmiero obpazoBanusi yueOHbIN npenmMeT «buonorusy,
U3y4aeMblii Ha 0a30BOM ypOBHE, SIBISIETCS 00513aT€IBbHBIM YIEOHBIM MTPEAMETOM.
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Jliist u3ydenust Ononoruu Ha 6a30BOM ypOBHE CpPEHETO 00Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 ydaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B Hezeo).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamHu, (uiocodueil, ITUKOM, S3CTETUKON U MPaBOM.
Ponp Ouonoruu B (QOpMUPOBAHMH COBPEMEHHOW HAy4YHOH KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

Mertob! MO3HAaHUS KUBOM IPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OITUCaHuE,
U3MepeHue, KiaccupuKalus, MOJCIUPOBAHUE, CTaTHUCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI SKUBOUW TPUPOIBI.

JlaGopaTopHble U MpakTUYeCKHEe PadoThI:

[Tpaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pa3IUYHBIX METOJIOB MpH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHbIA, MOMYJSIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreoIeHOTHYECKUIT), OnoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpPraHU3alUU
YKUBOU IIPUPOABD».

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMH4YeCKHil COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJABl U MHUHEpalIbHBIX BellecTB B KkieTke. llognepxanue
OCMOTHUYECKOI0 Oasianca.

benku. CoctaB u crpoenne 0OeIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszaMeHnmble 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCNKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonormdeckue
byHKIIUU OEIIKOB.
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depmenThl — Ouonormdyeckue Karanusatopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduaHocts. Kodepmentsl. ButamuHsbl.
Otnuuusa pepMEHTOB OT HEOPTAaHMYECKUX KAaTaIM3aTOPOB.

VYrneBonael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30KcHpud03a),
aucaxapuabel - (caxaposa, JIaKkTo3a) M MoJucaxapuibsl  (Kpaxmay, TJIMKOTEH,
1eJUT0I103a). buonornyeckue GyHKIMM yTIE€BOJOB.

Jlunuasl:  Tpurauuepunbl, Qocdonmunuasl, crepounsl. [wapoduibHO-
rupogoOHbie  cBoMcTBa. buonormdyeckue ¢GyHkumu JunuaoB. CpaBHEHUE
YIJIEBOAOB, OCIKOB U JIUMU0B KaK HICTOYHUKOB SHEPTHHU.

HykneunoBsie xkwucinorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuci0T. Ctpoenue u ¢pynknuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kierke. Kiletounas teopust — npumMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHUSI KIETKH.

Knerka xak menoctHas »uBas cuctema. OOmuMe MNpU3HAKUA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekynasl /IHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKas M mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapuoTUYECKOM KieTku. KierouHas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTE€HKA, MITMKOKAJIMKC, UX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U pyHkuuu. LluTomnasma u eé
opranouipl. OnmHoMemOpanHbie opradHouabl kietku: JIIC, anmapar ['ombmxw,
IU30COMBI. [lonyaBTOHOMHBIE OpraHOMABl KJIETKH: MHTOXOHAPHUH, IUIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIpUM u mactud. Buasl mmactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJICTOYHBINH IIEHTP, IIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynatopHblii 1eHTp KieTkd. CTpoeHue sjpa: siaepHas 000J04Ka,
KAapHOIlIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KJIETKE.

JdeMoHcTpauuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr u cxemsl: «lleproguueckas TadiaUIIAa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MOJIEKYITbI BOJIbI», «brocnuTes Oenka», « CTpoeHue MOJIEKYJITbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHne MOJIEKYIIBI
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AT®», «CtpoeHue 3yKapHUOTUUECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKW,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHE MPOKAPUOTUYECKON KIETKWY,
«Ctpoenue sifipa KIETKN», « Y TIeBOAbD, «JIMIuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I IPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

JlaGopaTopHble U MpaKTUHYeCKHe PadoThI:

JlabopatopHass pabora No 1. «M3yueHue KaTadIUTHUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMUJIA3bl UIIH KaTanasbl)y.

JlabopatopHast pabora Ne 2. «M3ydeHuwe CTpoeHHUS KJIETOK pacTEHUH,
KUBOTHBIX U OaKTEpUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
OTHCAHUE.

Tema 4. 7KuzHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKUT OOMEH) U
JUCCUMWIIISIITUS (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipolecca
MeTabosm3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W DYHEPrUM B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BemiecTB: aBTOTpOGHbIN U rerepoTpodHbiid. Posb dhepMeHTOB
B 0OMEHE BeIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3d. CpetoBas U TeMHOBas (a3pl (¢doTocuHTe3a. Peaknum
dboTocunTe3a. IPPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3a JJIS KU3HU
Ha 3emwsie. Biausinue ycnoBuii cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIME OaKkTepuu. 3HaUYEHUE XEMOCUHTE3a s
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PacrierieHue BElIeCTB, BbIJEICHUE U
AKKyMYJIHPOBAHME DSHEPrUM B KIETKE. OJTambl 3SHEPreTUYecKoro oOMeHa.
I'mukonu3z. Bpoxenue u ero Buibl. KHUCIOpPOJHOE OKHUCIEHUE, WM KJIECTOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. DddekTUBHOCTD
SHEPreTUYECKOro OOMEHa.

Peaknmum MarpuuHoro cuHTe3a. I'enHetmueckas wuHbopmanms u JHK.
Peanuzanus reHetnueckoil mH(pOpManuMu B KIETKE. | €HETHMYECKUH KOI U €ro
cBoiicTBa. Tpanckpurus — Matpuuabii cuaTe3 PHK. Tpancnsmus — OuocunTes
Oenka. Otambl TpaHchsauuu. KomaupoBanwe aMHHOKHCIOT. Poms pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xku3Hu — BUpYChl. ctopust oTkpsiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTHM CTPOGHHUS W KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedummra yenoeka (BUY) — BozOyaurens CITN/a.
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OOpatHass ~ TpaHCKpUWIIIIMS, peBepraza M uHTerpasa.  IIpodummaktuka
pacrpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMbl: «Turnbel nutadgusy, «Metabonuzm», «MUTOXOHIPHY,
«JHepreTuyeckuii oomen», «Ximopormiacty, «®Dotocuntesy, «Ctpoenue JIHK»,
«CtpoeHue 1 QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHBbIM 1ukn Bupyca CITN/a,
Oaktepuodaray, «Permukarusa JJHK».

O6opynoBanue: monaenu-antuinkanuu «Yasoenue JIHK u tpanckpunumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipoueccsl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIunmonaHBIA M TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosiornueckne OCHOBBI PA3MHOXKEHUS W  MHIMBUIYAJIbHOTO  Pa3BUTHSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craagumu muto3a. IIpoueccsl, nmpoucxondimue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOTOTrMYEeCKuii CMBICT MUTO3A.

[Tporpammupyemasi ruOEIb KJIETKH — aronTo3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U mosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HaJABOE, IOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPTraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[lonoBoe pazMHOXKEHHE, €r0 OTINYHSL OT OECTIOJOTO.

Meiio3. Cragun Mmeiio3a. Ilporeccel, MpouCcXOAsIIMe HAa CTagusX Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonmormdyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBbIe JKene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30MM, SMIEKIETKAa) — CHEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOCHHsS SUNEKIETOK M crepMaTo30ouaoB. OmiogoTBOpEeHNE.
[Taprenorenes.

NnnuBunyanbHoe pa3BuTHe (OHTOreHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amMOpuoreHes). tanbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHAILHOTO Pa3BUTHA: TpPsAMOE, HempsiMoe (JTMYMHOYHOE). BrnusHue
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Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHUA.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUui», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwiii mukin», «Pemmukamus JTHK», «Mutos»,
«Merozy, «lIpsmoe u HemnpsiMoe pa3BUTHE», «I'aMeToreHe3 y MIIEKONUTAIOIINUX U
YenoBeKa», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTIpEnapaThl «CriepMaTo30U/1bI
MJIEKOTIMTAIOLIETO», «SiekneTka MieKkonuTarmero», «Kapuoknues B KIeTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHne KIeTkn», MOJeib
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpakTUYeCKHe padoThI:

JlaGopatopnass pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabora Ne 4. «M3yueHne CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopust pazsutus reHeTuku. Ponbs nurosnorun
U SMOpPHOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
Y4€HBIX B pPa3BUTUE TEHETUKU. METOJbl TEHETUKU (TUOPHUIAO0JOTHUUECKUN,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUECKUi). (OCHOBHBIE TI'€HETUYECKHE
noHsTUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACII€IOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE [. MeHnenem.
MonorubpumHoe CKpeluMBaHue. 3aKOH eauHooOpasus THOPUIOB TEPBOTO
nokosneHusa. IIpaBuno JOMUHUpOBaHUSA. 3aKOH pACIICIUICHHUS IPU3HAKOB.
I'unote3a ynuctoTel rameT. [loaHOE U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBaHUS
npu3HakoB.  llUToreHeTnueckue  OCHOBBI  JUTHOPUAHOTO  CKPELIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIEr0 CKPeIluBaHUs
JUTSL OTIpEICTICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacleJ0BaHUIO TeHOB. HapyllieHue cuersieHusl TeHOB B pe3yJbTare
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHE KAPThI.
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I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE MoJia. AYTOCOMBI U TOJIOBbIE
XpomMocoMbl. ['omoramerHele W rereporaMeTrHnle oOpranu3mbl. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBoCcTh. BUabl N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pone  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PHUKAITMOHHON N3MEHUYMBOCTU. BapuanimoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoiicTBa MO (PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennasi, wiM reHOTHNHYECKasi, M3MEHUMBOCTh. KomOuHaTHBHAS
W3MEHYMBOCTh. MeHo3 U TMOJIOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTallMOHHAasi ”3BMEHYMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpu4YuHbI MyTaluii. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HAceICTBEeHHOW n3menurnBocty H. M. BaBumnoga.

BhesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FeHeaIOTHUYCCKUM, OJIM3HEIIOBBIN, IINTOTCHETHYCCKUM, ONOXUMUYECKUI,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[II1P-anamm3a. HacneacTtBeHHbie 3a00JIeBaHUS YEIOBEKA: TI'€HHBIC OOJIC3HU,
00JIe3HU C HACJIEJCTBEHHOM MPEeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne W reHepatuBHble MyTauuu. CTBONOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKHA U JICYEHUS TeHETUYECKHIX
0osne3Hell. MeauKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmubl ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE UM €ro
UTOTC€HETUYECKAas] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JUTHOPHUTHOTO CKpEIIMBAHUAY, «Meto3y,
«B3auMonenCcTBrE AJUIENIBHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U 4eJIoBeKa», «['eHeTmka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUIEHHOrO C mnosiom», «KapuoTumel YemoBeka © KUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MonudukanronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmoHHAs U3MEHUYUBOCTHY.

O6opynoBanue: MojaenU-anmIIUKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenuBanue», «llepekpéct
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XpOMOCOM», MHKPOCKOII W MuKpompenapar «po3zoduina» (Hopma, MyTauuu
(bOpMBI KPBUTLEB M OKPACKH TeTa), repobapuii «I opox moCeBHOW.

JlabopaTopHble U NpaKkTH4ecKue padoThbl:

Jlabopatopuasi pabota Ne 5. «/3ydenue pe3ynbTaTOB MOHOTUOPUIAHOTO W
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HUIIbI HAa TOTOBBIX MUKPOTIPENapaTaxy.

Jlabopatopnast pabota Ne 6. «M3yuenue MoaupuKaiioOHHON U3MEHYMBOCTH,
MIOCTPOCHHUE BAPUALIMOHHOTO PSAJIa U BAPUALMOHHOW KPUBOID.

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MUKPOIIPENnapaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak Hayka W IPOLECC. 3apOKICHUE CENEKIMU U JOMECTUKALMS.
Yuenue H. W. BaBumoBa o0 T1ieHTpax MPOUCXOXKIECHUSI U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. LIEHTpbl MpOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBBI U UHAUBUAYAIbHBINA OTOOPHI B
CEJIEKIIMM pPAcTEeHUHA M JKUBOTHBIX. OIlleHKAa 3KCcTepbepa. biIM3kopoacTBEHHOE
ckpeuiuBanue — HUHOpuAMHI. Yucrag nuHusa. CKpellMBaHUE YUCTHIX JIUHUH.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M
MOJyYCHUE MOJUIVIONAO0B. JIOCTMKEHHS CENEKIMU PACTEHHUM, XHUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. | €HHAs HMHKEHEpHS. ITarmbl
cozganust pexkomOuHantHoM JIHK wu TpaHcreHHsix opranu3moB. Kierounas
uHKeHepus. Kilerounple KynpTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHE PACTCHUM.
KiloHnpoBanve BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoryueckue W dtudyeckue  mpobmemb. MO —  reHermuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanos.

Tabmuiel m cxeMbl: Kapta «LleHTpbl TPOMCXOXKACHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoManHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otmanénnas rudpuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongusy, «OObeKThl OuoTexHoNmorum», «KieTouHble KyJIbTYphl U
KJIOHUpPOBaHUE», « KOHCTpyHpOBaHHUE U MEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHHe: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CeabCKOX035HCTBEHHBIC PACTCHUS.
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JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypcus «OCHOBHBIE METOABI W JOCTHUKEHHUS CEJIEKIMU PACTCHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOT M.

[IpennoceulIku BO3HUKHOBEHHUSI HBOJIOLMOHHOW TEOpHUH. ODBOJIOLHMOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYeCKHe: MOCIIEI0BATENbHOCTD
NOSIBJICHUS BUJIOB B MaJ€OHTOJOTMYECKOW JIETONMHMCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaguyeckue: cXo/ICTBO U pazinuuue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W PA3NHUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIC, aHAJIOTUYHbIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTed y BCeX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMDKYyIIME CHMJIbI 3BOJIOUMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONMpENeNEHHAsT W3MEHUYMBOCTbD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Botonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTophl) 3BOIMIOUMKA BHJIOB B MpUpOJE. MyTallMOHHBIN
npouecc M KOMOWHATHMBHAS W3MEHYHMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30is1ust 1 MUrpanusi.

EctecTBeHHBI OTOOp — HampaBiIsOmui (GakTop HBOMIOIUUA. DOPMEI
€CTECTBEHHOTO 0TOOA.

[IprcnocoO0neHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Boronuu. [lpumeps
IPUCTIOCOOJICHHU Y OPTaHU3MOB. ApoMOPGh 036l 1 UANOATATITAIUH.

Bun wu BumooOpazomBanme. Kputepum Buma. OcHOBHBIE  (POPMBI
BU000pa3oBaHus: reorpadpuieckoe, IKOJIOrHIECKoe.

Maxkpospomonus.  DopMbl  3BONIOLNUU:  (UIETHYECKas, JAUBEpPreHTHAs,
KOHBEpreHTHasl, napajjienbHas. HeoOpaTuMocTh 3BOIOIMH.

[TporcxoxieHne OT HecneuuaaIu3upOBaHHBIX MNpeakoB. [Iporpeccupyromas
crenuanu3anns. AJanTUBHAS paauarys.

JdeMoHcTpanuu:
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IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHe oprannyeckoro Mupa Ha 3emiie», «3apobIln
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Wmmoamantanum», «OOmas aereHepanus,
«/JIBmkymue cuibl 3BomoIuu», «Kapra-cxema wmapumpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKpPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuieKiusl «[IpuMephl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS IBOJIONUNY, 00BEMHAA MOJEIb
«CTtpoeHue roJIOBHOIO MO3ra NO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, KoJieKius «DopMbl COXPaHHOCTH
HMCKOMAeMbIX JKHMBOTHBIX M pacTeHuid», Mojenb ammmkanusa «llepekpéct
XpOMOCOM», BIIa)KHbIE Tpenapatbl «Pa3zButne Hacexkomoro», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/lpozoduia» (HopMma, myTtanuu GOpMbl KPbUIBLEB U
OKpPACKH TeJna).

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlabopartopHas pabora Ne 2. «Onucanue nmpucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHME U pasBUTHE KM3HHM HA 3emuie.

JloHay4yHbIE TPEACTaBICHUS O 3apOXKICHUM KWU3HU. HaydHble rumoresbl
BO3HUKHOBEHHUSI KM3HM Ha 3emje: abuoreHe3 W NaHcrnepmus. XuUMUYEcKas
3BONIONMS. AOHMOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BOJIIOIMU. HavanbHbie 3Tanbl
ounonornyeckoi sBommoruu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOIUSI.
®opMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickass d3pel. [lameosolickas spa u €€ mnepUOAbl: KEMOPHUIICKUH,
OPJIOBUKCKHM, CUITYPUNUCKUN, TE€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickasgs »d3pa W €€ TepuoJbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOr€HOBBIM.
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XapakTepuCTHKa KJIMMaTa U T€O0JOTrMYecKHuX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak oOTpaxkeHue 3Boonud. (OCHOBHBIE
CHUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn O
MPOUCXOKJIECHUHM YesnoBeKa. MeTroabpl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymume  cuibl  (paktopel) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHBIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUI TPYAA, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaJ MU U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
ymenbid, Yenosek npaAmoxomdamui, YenoBek HeaHAepTanbCKui, YenoBek
pa3ymHbIii. Haxonku ucCKoOmaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIUsL.

UYenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONEOUHAsS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (PKBAaTOpHasibHAs),  MOHIOJIOMAHAS
(a3uarcko-amMepuKaHcKas).  UepThl  MPHUCIOCOOJICHHOCTH  MpEeJCTaBUTENICH
YeJIOBEYECKUX pPAC K YCJIOBHUSM CYIIECTBOBaHMS. EJUHCTBO uUenOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pemn, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBenne ConaHeuHON cHCTEeMbl», «Pa3Butue
opraHuyeckoro wMupa», «PacturenpHas kinetka», «KuBOTHasg KJIeTKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHass CHUCTEMa OPraHUYECKOro MHUPA»,
«CpaBHEHHE AaHATOMHYECKHX 4YEpT CTPOCHHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IMPEJIKOB
COBPEMEHHOI'0 4eJIoBEeKa», «/lpeBHenmme moan», «lpeBHue momm», «llepsbie
COBPEMEHHBIE JII0IN», «HeT0BEeUeCKUE pach».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, NMUTEKAHTPONA, HEaHJEPTalblia, KPOMAaHbOHIIA), CIECNKU WU
M300paXeHUsT KAMEHHBIX OpYAUH TMEepBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPHI,
pybmia, ckpebia), TeOXpoHOJoruueckas Tabmuma, Koyekuus «DPopMbl
COXPaHHOCTH HUCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

[Ipaktuueckas padota Ne 1. «M3yyeHue mMcKoOmaeMbIXx OCTAaTKOB PACTCHUN U
KUBOTHBIX B KOJUIEKIIUSX).
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DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrUs KaK HayKa. 3aJa4ud U pa3delibl 3KOJIOTUUA. METOAbl SKOJIOTHYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abnoTtuyeckue, OMOTHMYECKHE U aHTPOIOreHHBbIe. JleHcTBHE HSKOJOTMYECKHX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DoTonepuoaunsM.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJIEUCTBUM
KOHKYpPEHIIHS, XUIIIHUYECTBO, cMMOM03 U ero Gopmsl. [lapazutusm, koomnepanus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIIU3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nonmyiasauud. OCHOBHBIE IOKa3aTENH
HNOMYJSUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTY MOMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl n cxemsl: kapta «IIpupognsie 30Hb1 3emumn», «Cpeabl oOUTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 4. «Brnusare cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,
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KOHCYMEHTBI, peIyleHThl. KpyroBopoT BEIIECTB U NOTOK 3HEPIMU B IKOCUCTEME.
Tpoduueckue (muuieBble) YPOBHH OHKOCHUCTEMbI. [IuieBble LEeMu M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
NUPaMUIb: TPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJIsALIMS, pazBuTHE. CyKIIeCCHsl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GyHknuu. OcobeHHOCTH Ouocdepbl Kak
rII00AIbHOW 3KOCUCTeMBI. J[MHamMHuueckoe paBHOBecME U oOpaTHasi CBS3b B
o6uocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yriepoja,
azora). 30HAIbHOCThL Orochepnbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPOINIOTeHHbIE U3MEHEHUs B Orocdepe.
['noGanbHbIE HKOJOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl n cxemsl: «llumesble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocHCTEMa MIMPOKOINCTBEHHOTO Jeca», « IKOCHCTEMA
XBOMHOrOo  Jjeca», «buomeHo3 Bogoémay», «ArpoiueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBHUSI HA Ipupody», «BaxuHeWmmne UCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX BoA», «llouBa — Ba)kHeWIasi cOCTaBIISIIOLIAS
o6uocheps», «Paktopsl Aerpaganuu mousy, «llapaukoBsiit 3pdexT», «DakTops
PaIMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas crpykrypa Omochepsi»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopor a3oTa B IpUpoOAe».

O6opynoBanue: Mojaenb-aniuInKanus «Tunudable OMOIEHO3bI», TepOapwHii
«PacturenbHbIe COOOIIECTBAY, KOMUICKIINH «bHoleH03y, «BpeauTenn BaxkHEHITHX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu UM KOJJICKIIMM PAcCTCHUH W
KUBOTHBIX, IPUHAJUIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPyHIaM OJHOIO BHU/A,
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Kpacnas xuura Poccuiickoii ®eneparn, M300pak€HUs] OXpaHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.
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INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pPeE3ysbTaTam
OCBOCHHUS  OOYyYaloOIMMHCS TporpaMM  CpeaHero  oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUA Npeamera «buonorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISIONINE: OCO3HAHNWE OOYUYAIOIUMHUCS POCCUICKOMN
IPaKJAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpENEICHUI0, HaJIWYhMe MOTHUBAIlMM K  OO0y4eHHIo  OHOJOTHH,
IICJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM IUYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPaJULUN pPa3BUTHS OHOJIOTHYECKOTO
3HaHUA, TOTOBHOCTb U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, IPHUCYIIUMU CHUCTEME
OMOJIOrMYecKOro  00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOro IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosiorus» JOCTUraroTcs B
€AUHCTBE Y4YeOHOW M BOCHUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMHU, HCTOPHUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE MpPaBHWJIAMH M HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBO)XEHUS K 3aKOHY U MPABONOPAJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHAlMOHAIBHOTrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYXarollen cpeje.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMSI Yy4yeOHoro mpenMera «buonorus»
JOJIKHBI OTpaXkaTh TOTOBHOCTh M CLIOCOOHOCTH 00YYaIOIINXCSl pYKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3ULIMENH JUYHOCTH, CHCTEMOWM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IEHHOCTSIM POCCHIMCKOT0 OOIIECTBa, PACUIMPEHHE >KHU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTU B IMPOIIECCE pealn3alid OCHOBHBIX HaIlpaBiIeHUI
BOCIIUTATENIbHON JESATEIHbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUYaOIIErocsl Kak akKTUBHOIO U

OTBETCTBEHHOI'0 YJIEHA POCCUICKOTO OOIIEeCTBa;
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OCO3HAaHHWE CBOMX KOHCTHUTYLMOHHBIX IpaB M OO0S3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JACATEIBHOCTA IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4eOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENSITh COOCTBEHHYIO TIO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B MPOLECCE COBMECTHOI'O BBIIIOJIHEHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

FOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOM Kpail, CBOXO PoauHy, CBOM A3BIK U KYJIBTYDY,
IIPOILJIOE M HACTOSIEE MHOMOHAIMOHAJIBHOTrO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUAM Poccun B HayKe, HICKYCCTBE, CTIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUICKUMX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYECHHs] OHMOJOTMHM B TO3HAHUU 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTENSM, CO3JaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaIuiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYZa, OOIECTBEHHBIX OTHOLLIEHU;
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MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢uzuyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJIbTYPbl 3[0POBbS H
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3m0poBOo€  TMHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TpaBUI U HOPM,
cOAJIaHCUPOBAHHBIM PpPEXUM 3aHATUA W OTHbIXa, peEryjspHas QuanyeckKas
aKTUBHOCTBH), O€pEkKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI M HEMPUSATUSI BPEIHBIX MPUBBIUEK (ymOTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYIO0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccun UM Pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAEMbIE TMPU H3YYCHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COONMIOICHUE  MPaBWJI  TOBENEHUS B MPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKocHCTEeM, Orocdepsl);
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AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJTHOM cpese, YMEHHE MPOTHO3UPOBATH HEOJArONpHUSATHBIE SKOJIOTHYECKHE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B TO3HABATENbHON, KOMMYHUKATHUBHOM M COLMAJIbHOM
IPAaKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON JIEATEIBHOCTH IKOJIOTHUYECKOM
HalpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAyKU U OOLIECTBEHHOM NPAaKTHKH, OCHOBAHHOI'O HAa IUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aUMO/IEUCTBUS MEXAY JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(opMHUpPOBAaHUHU PALMOHAIBHOTO HAYYHOTI'O MBILUIEHUS, CO3JaHUU LIETOCTHOIO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOuiecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH MpodsieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHUU JJIsI COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElaTb PECypCHble  MpPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, IOMCKA MyTEe BBIXOJA M3 I100ANIbHBIX AKOJIOTHYECKUX MpoOiieM U
o0OecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOMYYEHHH OWOJOTHMUECKUX 3HAHUW B MLEJIX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAIBHON I'PaMOTHOCTH 00ydYaromuxcs, GopMupyemoit
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHSI SIBICHUI OKPY)KAIOIIET0 MUpPa M MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosmorus»
BKIIIOYAIOT: 3HAUYUMbIe 171  (OPMUPOBAHUS MHPOBO33PEHHSI O00YUaIONTUXCS
MEXIUCUUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE TMOHSATHUS, OTPaXKaIOIIHe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpAa W CHENU(PHKYy METOJOB IO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HAOMIOJeHWEe, U3MEPEHHE, OKCIePUMEHT ©  JAPYTHux),
yYHHUBEpCAJIbHBIE Yy4eOHble JelcTBUS (TI03HABAaTEIbHBIE, KOMMYHHKATHBHEIE,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH ¥  COI[MAJIBHOM KOMIETEHIMU OO0YyYarouuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXKIUCIUIUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAaHWS M  yHUBEpCaJbHble y4yeOHbIE JEHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE TeiiCTBHUSA:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanuza, CUHTE3a, CpaBHEHMUSI, KjaccuduKaim, 00001eHN s ), pACKPbIBATh CMbICI
OMOJIOTUYECKUX TMOHATHM (BBIACNATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIIUBATDH
CBSI3U C IPYTUMU MOHSATUSIMU);

ONMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTU C TIOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS g 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MPUPOJBIL;

CTPOUTH JIOTUYECKHE PACCYXJAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa A NPEACTABICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOILIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
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TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTepHUaIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeCTBHA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YY€OHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITh [IPUYMHHO-CJIEACTBEHHBIC CBSI3M W AKTyalIM3WpPOBATh 3aJavy,
BBIJIBUTaTh TUINOTE3Y €€ pEIICHHs, HAXOAUTh apryMEHTBI JUIS JI0KA3aTEJIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB,;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUH (TEKCTE yueOHOTro
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
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UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
OWojornyeckor WHGpOpMAIMEH: TPUMEHSITh XUMHUYCCKHUE, (UIHUECKHE U
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKACHHS OTHOCHUTEIHHO BBHITIOJIHCHHS TpeIiaraeMoun
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PCHHS C HCIIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYNIOBBIX ()OPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;
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NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA 10 €€ HOCTHMIKCHHUIO: COCTABIATH IUJIaH JICMCTBUU,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C IO3ULUUHA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU JAeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBUSX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIBHO COCTAaBJSATh IUJIAH pEIIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHIXKEHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHple pe3yabTaThl ocBoeHus mporpamMmbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue st yaeOHoro npeamera «buomorus»
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUYEOHBIX CHUTyaIUsX, a TAKKE B PealbHBIX
KU3HCHHBIX CUTYallMsIX, CBS3aHHBIX ¢ Ouonorued. B mporpamme mnpenMeTHbie
PE3yNbTAThl IPEAICTABIICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUPa U HAy4YHOIO MHPOBO33PEHHUS, O BKIAJAE POCCUHCKUX U
3apyOeKHbIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIHLHON
TPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHUS )KU3HEHHBIX 3a/a4;

YMEHHE PaCKphIBaTh COJIEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHUE
SHEPrum), ToMeocTa3 (CaMOoperyJisius), YpPOBHEBAsI OpraHU3alMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHHE (PENPOIYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHWE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, II€HTpajbHasg JOorMa MOJIEKYJIsipHOM Ouosnoruun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 HeHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. M. BaBuiioBa), onpeaensTh rpaHUIlbI
UX IPUMEHHUMOCTH K KMUBBIM CUCTEMaM;

yMEHHE BJIAJIeTh METOJaMU HAy4YHOI'O MO3HAHUs B OMOJOTHH: HAOIIOICHUE U
OMMUCAHUE >KUBBIX CHUCTEM, IMPOIECCOB W SIBJICHUM, OpraHu3aius U MpPOBEJACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBI)KCHUE  THUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMUA BEJIMUYMHAMHU, OOBSICHEHUE TMOJYyUYCHHBIX
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pe3yJbTaTOB, MCMOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbl HA OCHOBAHHUHM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNISATh CYIIECTBEHHbIEC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BELIECTB M MPEBPAIECHUs SHEPTUU B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZOTBOPEHUS, PAa3MHOXKEHUS, WHIMBUIYaTbHOTO Pa3BUTHS  OpraHHU3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS sl OOBSICHEHHS] OMOJIOTUYECKHX
IPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETbl0 oOecriedeHus O€30MacHOCTH CBOEro 3/0POBbS U 3JI0POBBS
OKPYXAaIOILUX JI0JeH, COOII0IEHHS HOPM I'PaMOTHOTO TTOBEJCHUS B OKpY X arolen
OPUPOAHON Cpelie, NMOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOM ouonmorud  H OMOTEXHOJIOTMM i1 PalMOHAIBLHOTO
IPUPOAOIIOIb30BAHUS;

yMEHHE peuiaTb >JE€MEHTapHble T'€HETHYECKHME 3aJayd Ha MOHO- U
JUTUOPUAHOE CKpEIIMBAaHUE, CLEIIEHHOE HAcleJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBaHUs sl TPEACKa3aHHsl HAcleJJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHUE PabOThl, COOMIOAATH
npaBuiIa Mpu paboTe ¢ y4eOHbIM U J1a00PATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OICHUBaTh W HMHTEPIPETHPOBATH HH(GOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeAICTBA MAacCOBOW MH(MOPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeIULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
00001mass OMoIOTHYECKY0 MH(GOPMAIMIO M3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS y4yeOHOro mpeamera «buonorus» ¢ 11
Kj1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HAHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBAaHHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTUHBI MHpAa U HAy4HOTO MHPOBO33PEHHS, O BKIJIAJE POCCUHCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHU, (HYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpacCKphIBaTh COJIEp)KaHWE OMOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
BUJ, MONYJSALUS, TeHO(DOHA, SBOIIONMS, ABMKYILINE CUIIbl ((DaKTOPbHI) HBOJIOLNUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa3oBaHUE, JKOJOTUYECKHE (AKTOPHI,
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PKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, PpPEAYyUEHTbl, UENU [UTAHUS,
AKOJIOTHYECKas MupaMua, OMoreoleHos, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKUE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OHBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi TJIaBHBIX HAIpPaBICHHUN U
nytei sBomonu A. H. CeseprioBa, yuenus o Ouocdepe B. M. Bepnaackoro),
ONPENEIATh TPAHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BIIaJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBIICHWM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOITYYEHHBIX
pE3yNbTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpPUA M 3aKOHOB, YMEHHE
JIeJ1aTh BHIBOJIbl HA OCHOBAHUU TOJYYEHHbBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MONYJALMA, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHu3MOB, JEWCTBHUSI SKOJIOTMYECKUX (PAKTOpPOB Ha OpraHU3MBbI, IEepeHoca
BEUIECTB M MOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U OHOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHATH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSICHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATUSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HH C LEIpl0 oOecnieyeHus: Oe30MaCHOCTH CBOEro 3/0POBbS U 3JI0POBbS
OKPYXAaIOLUX JIOJEH, COOMI0IEHHSI HOPM I'PaMOTHOIO TIOBEACHUS B OKpYKatoLen
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHMS JTOCTHIKEHUI
COBPEMEHHOW OMOJIOTHH ISl PALIMOHAIBHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a]Ia4H, COCTABISATH CXEMbI
NEepPEeHOCa BEIIECTB U DHEPTUH B IKOCUCTEMAX (L€ MUTAHUS );

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PaldOThI, COONIOAATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OICHUBATh MW HHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOUM MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOANTbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIIEHMUS,
00001as Onosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN armapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3aejioB U TeM uugpoBbIe
Ne i/ P Kourpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bub6munoreka [JOK
. bronorms kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U X OpraHA3aIus 1 bubmiorexa [TOK
P H https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHUYECKUH COCTaB U CTPOECHUE KIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCTS KICTKH 6 1 https://m.edsoo.ru/7f41¢292
Pa3MHOXeHMEe U UHIMBUAYaIbHOE PA3BUTHE bubmuoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTh 1 M3MEHYHUBOCTD 8 15 bub6munorexa [JOK
OpPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6moreka [JOK
8 Peseparoe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
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HukonaesHa, AVNPEKTOP
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
L IBOITIOLHOHHAA OHOTOT K o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 9 1 05 bubnuorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bub6munorexa [JOK
1
3 Opranu3MBl H OKpyXaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0111ecTBa U DKOJIOTUYECKAE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1cc74
bubnmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2.5

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 Ceptudukat 860694586A78DA4A7B19A4EB45D7822E
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HukonaesHa, AVNPEKTOP
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/216c645c
Meronbl O3HAHUS )KUBOM TPUPOIBL.
[Tpaktnueckas padora Ne 1
2 «Hcronp30Banne Pa3IMIHBIX 1 0.5 https://m.eds00.ru/2636364b
METO/IOB IPU U3YYEHUH
OHOJIOrMYECKUX 00BEKTOBY
Buronornyeckue cuCTEMEI, IPOLIECCHI
3 pott 1 https://m.edsoo.ru/ca21cc6e
Y UX U3YYCHUE
XUMHYEeCKHUH cocTaB KJIETKH. Boma n
4 A 1 https://m.edso00.ru/1777ba96
MUHEpaIbHBIE COJH
5 Bbenku. CoctaB u ctpoeHue 0eIKoB 1 https://m.edsoo.ru/b54c5a43
depMeHThl — OMOIOrHYECKHE
KaTtanuzatopsl. JJaboparopHas
abora Ne 1 «M3yuenne
6 P qu 1 0.5 https://m.edsoo.ru/cldllaca
KaTaIUTUYECKON aKTUBHOCTHU
(hepMeHTOB (Ha TpUMepe aMHIIA3bI
WJTU KaTajasbl)»
YriaeBoapl. JIunuasl https://m.edsoo.ru/5d1cef76
Hyxneunossie kucnotsl. AT® https://m.edso0.ru/948bf536
Hctopus u METOIBI U3YUCHUS
9 p A v 1 https://m.edsoo.ru/b3ab8e68
kietku. Knerounas Teopus
OOKYMEHT NOANUCAH 3NEKTPOHHOM noanncbo
MYHULUNAJIbHOE BFOKETHOE OBLLEOBPA30BATEJ/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXOEHME "JINLIEV N24 "MHOIrONPO®WUIIbHbINA", NnaTtoHosa BaneHTuHa (MSK)

HukonaesHa, AVNPEKTOP
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10

Knerka kak OCJIIOCTHAA KUBast
cucrema

https://m.edsoo.ru/5¢c5ca96a

11

CtpoeHue 3ykapuoTUYECKOM KIIETKH.
JlabopaTtopHas pabora Ne 2
«3yueHne cTpoeHus KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB H 1 0.5
OakTepHil Mo MUKPOCKOITOM Ha
TOTOBBIX MUKpOMpEraparax u ux
OIKCaHUE»

https://m.edsoo.ru/da486e89

12

OOMEH BEIEeCTB WA META00IM3M.
dotocuuTe3. XeMOCHHTES.

https://m.edsoo.ru/b53dd961

13

DHepreTUYecKuii 0OMeH 1

https://m.edsoo.ru/4a9675c8

14

KonTtponbhas pabora 3a 1
MOJIyroine

15

JKuzHeHHbIN UK KIeTKU. Jlenenue
KIeTku. Muto3. JlaboparopHas
pabora Ne 3 «Habnrogenue Mutosa B 1 0.5
KJIETKaX KOHYMKA KOpelTKa JIyka Ha
TOTOBBIX MHKpPOIpErapaTax»

https://m.edsoo.ru/6e28ab92

16

Buocuures 6enka. Peakuusa
MaTPUYHOIO CHHTE32

https://m.edsoo.ru/5ccfbeb5

17

Tpaucnsiiust — OuocuHTe3 Oenka 1

https://m.edso0.ru/396ea3f2

18

Hexnerounsie popmbl )KU3HU —
BUPYCHI

https://m.edso0.ru/8177638b

19

cDOpMI:I Pa3MHOKCHHA OPTaHN3MOB

https://m.edsoo.ru/96a7fce8

20

Metios

https://m.edsoo.ru/fad784a8

21

OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX
ki1eToK. OMI00TBOpEHHE.

https://m.edso0.ru/6373f7d2

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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JIaGoparopnas pabota Ne 4
«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIMpenapaTax»»

22

WNunuBuayanbHOe pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/2a4596e4

23

I'enetnka — HayKa O
HaCJICACTBCHHOCTH U UBMCHYHNBOCTHU

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HACIICAOBaHUS
npu3HaKoB. MoHOTHOpUAHOE 1
CKpeLIMBaHNe

https://m.edsoo.ru/621afldd

25

JuruOpuiHoe CKperyBanme. 3aKoH
HE3aBUCHMOI 0 HacJIeJJOBaHUS 1
MIPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuerieHHOE Hacae0BaHNE
IIpU3HAKOB. ['eHeTuKa nona.
HacnenoBanue npu3HaKoB,
CIICTIIICHHBIX C TTOJIOM.
JlaboparopHas pabora Ne 5 1
«M3ydenue pe3yabTaToB
MOHOTHOPHUIHOTO U TUTHOPHUIHOTO
CKpEeIIMBaHUA y APO30(UIIBI HA
TOTOBBIX MUKpONpenapaTax»»

0.5

https://m.edsoo.ru/634751fe

27

I'onoBast koHTpoNBHAs paboTa 1

https://m.edsoo0.ru/472b3f35

28

M3menunBocTh. Henacieacreennas
M3MEHYHMBOCTh. JIabopaTopHas

pabora Ne 6. M3yuenue 1
MO (DUKAIIMOHHOM U3MEHUYUBOCTH,

0.5

https://m.edsoo.ru/a81bbffl

IMOCTPOCHUC BApUALITMOHHOI'QpAia 1

HukonaesHa, AVNPEKTOP

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANMUCHIO
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BAPUALIMOHHOU KPUBOW»
HacnencrBenHast ”3BMEHYMBOCTb.
29 JlaGoparopas p aES ora Ne'7. 1 0.5 https://m.edsoo.ru/b3c33d24
«AHanu3 MyTauui y 1po30¢puisl Ha
TOTOBBIX MHKpOIpErnapaTax»
30 I'enernka yenoBeka 1 https://m.edsoo.ru/9a8c8d99
PesepBubIil ypok. O6001IeHHE 110
31 TeMme «HaciaeacTBEHHOCTE U 1 https://m.edso0.ru/879866c6
W3MEHYHBOCTH OPTAaHU3MOB)»
32 Cenekius Kak HayKa u MPOIIECcC 1 https://m.edsoo.ru/fcf6d1d6
33 MeTOHHuH FIOCTIDRCHHA CETCKH 1 https://m.edsoo.ru/agal7cfc
pacTeHUM U KUBOTHBIX
34 burotexrozorus kak orpaci 1 https://m.edsoo.ru/b94f9a7e
MPOU3BOCTBA
OBIIEE KOJIMYECTBO YACOB I10 34 5 4
[TPOTPAMME

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
MYHULUNNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHMUE "JINLIEA N24 "MHOFOI‘IPOQ)ManbIVI“, MnaTtoHoBa BaneHTuHa

HukonaesHa, AVNPEKTOP
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTHyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl

1 DBOJIOLNS U METOABI €€ U3yUEHUs 1 https://m.edsoo.ru/f765e251
" o

2 CTOPH PASBITIGL HPCACTABICHIH 1 https://m.edso0.ru/f7236852
00 IBOIOITUA

3 MHUKpPOIBOIIOITUS 1 https://m.edsoo0.ru/92e2cb7c
[Tomynsiiust Kak 3y1eMeHTapHast
€AMHUIA BUJIA U DBOJIIOIUH.

4 JlaboparopHas padora Ne 1 1 0.5 https://m.edsoo.ru/6c23fccc
«CpaBHeHUE BUIOB 1O
MOp(]oTOruuecKOMy KpUTEPHIO»

5 ABiiyllie CHilbl (JIeMEHTapHbIC 1 https://m.edsoo.ru/c9ca7ec?
(hakTOpbI) IBONTIOIIHH

6 EcrecTBenHsblit 0TO0p 1 ero ¢popmbl 1 https://m.edsoo.ru/6e175a57
Pe3ynbTaThl 3BONMIOLNN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U

0 . JIab

7 BAAOODPAsORIIHE. STabOpATOpHA 1 0.5 https://m.edsoo.ru/2d74ael19
pabora Ne 2 «Onucanue
MIPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOT'O XapaKTepa
H

8 AUPABICHI 1 IytH 1 https://m.edsoo.ru/cec9b353
MaKpOIBOJTIOITUHT

9 HeobparumocTs 3BOMIOIINN 1 https://m.edsoo.ru/88f6dcd6

10 Hcropust sxu3Hn Ha 3emiie 1 METObI 1 https://m.edso0.ru/19b89985

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

YYPEXXOEHME "JINLIEV N24 "MHOIrONPO®WUIIbHbINA", NnaTtoHosa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP
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e€ U3y4cHUs

11

['mnoTte3sl NPOUCX XK ACHUS )KU3HU
Ha 3emiie

https://m.edsoo.ru/7f268fle

12

Pa3Butue xu3Hu Ha 3emiie 1o 3pam
U TiepuoaM

https://m.edso0.ru/45189341

13

OCHOBHBIE 3Talbl 3BOIIOLUU
PacTUTEIBHOIO U )KMBOTHOT'O MHpA.
[IpakTtuyeckas pabora Ne 1
«M3ydeHne ncKomaeMblx OCTaTKOB
pacTeHUi U KUBOTHBIX B
KOJIJIEKLIASIX»

0.5

https://m.edsoo.ru/f256a36b

14

KontponbHas padora 3a 1
MOJIYroJi1e

https://m.edsoo.ru/863ead44

15

COBpeMeHHaH CHUCTEMA
OPraHu4CeCKOro Mmupa

https://m.edsoo.ru/58f9116e

16

DBOJIOIMS YeIoBeKa
(anTponorenes). [IBUKYyIIHUE CUITBI
(axropsr) anTpoIOreHesa

https://m.edsoo.ru/b4c1d468

17

OcCHOBHBIE cTaauu 3BOJIOINHU
YCJIOBCKaA

https://m.edso0.ru/81d88b86

18

YenoBeueckue pachbl U IMIPUPOIHLBIC
ajJarTaluy 94C€JIOBCKa

https://m.edsoo.ru/2374alel

19

PesepubIil ypok. O6001menue mo
TeMe «BO3HHKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emie»

https://m.edsoo.ru/dd4662c2

20

OKOJI0rus KaK HayKa

https://m.edsoo.ru/abf8ch57

21

Cpenbl 0OUTaHUS U YKOJIOTUYECKUE
(hakTopsI

https://m.edsoo.ru/9d2ca73f

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIMLIEN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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22

Abuotnueckue HpakTopsl.
JlabopaTopHas pabora Ne 3.
«Mopdomnoruueckre 0coOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
obutanus». JlaboparopHas padora
Ne 4. «BnusiHue cBeTta Ha poCcT U
pa3BUTHE YEPEHKOB KOJIEyCa

0.5

https://m.edsoo.ru/afad9188

23

buotnyeckue pakTops

https://m.edsoo.ru/a4928c61

24

DKOJIOrMYECKHUE XapaKTEPUCTUKU
nomynsuun. [Ipaktudeckast pabora
Ne 2 «IToncuét mIoTHOCTH
MONYJISIUNA Pa3HBIX BUJIOB
pacTeHui»

0.5

https://m.edsoo.ru/d6945d54

25

Coo01u1ecTBa OpraHu3MoB —
OHOIIEHO03

https://m.edso0.ru/88d19c62

26

DKOJIOrMYECKUE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/lead9dff

27

OCHOBHBIE [TOKA3aTEIH DKOCUCTEMBEL.
DKOJIOrMYeCKUe MUPAMU/IBI.
CaoiictBa 3kocucteM. Cykueccus

https://m.edsoo.ru/8cb85173

28

HpI/IpOI[HBIC OKOCHUCTCMBI.
AHTpOHOFeHHBIe 9KOCHCTEMbI

https://m.edso0.ru/738929d3

29

I'ogoBas koHTpobHASE paboTa

https://m.edsoo.ru/c5534e2d

30

buocdepa — rnodanpHas
sKOcHCTEMa 3eMITn

https://m.edsoo.ru/6c4997cf

31

3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uochepsl

1

https://m.edsoo.ru/c929ffbc

32

YenoseuecTBO B Onocdepe 3emin

1

https://m.edso0.ru/482d6168

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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CocymiecTBoBaHNE IPUPOJIBI U

33 1 https://m.edsoo.ru/ee2b94a4
YeIIOBEYECTBA
PesepBHblIil ypok. O600111€HNE TEMBI
34 «Co00111eCTBa U DKOJIOTHYCCKUE 1 https://m.edso0.ru/82c3bb5f
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 5

[MPOI'PAMME

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

00pa30BaTeILHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yJbTaTa

CdopmupoBaHHOCTh 3HAHUN O MECT€ U POJU OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HaHMS €CTECTBEHHBIX HayK, B OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouonoruu; (YHKIMOHAIHLHOW TPAMOTHOCTHU YeJOBEeKa Ui pPELICHHS

JKN3HCHHBIX 3aJa4

YMeHHe pacKpeiBaTh COJACpKaHUE OWONIOTMYECKUX TEPMHUHOB U
MIOHSITUIA: JKU3Hb, KJIETKA, OpraHu3M; MeTabonu3Mm (0OMEH BEIIECTB U
2 MpEeBpalleHUEe HSHEPIHH), TOMEOocTa3 (CaMOperyysiius), YpOBHEBas
OpTraHu3aIMsl KUBBIX CHCTEM, CAaMOBOCIPOU3BEICHUE (PENPOIYKIIHS),

HaCJICACTBCHHOCTh, U3BMCHUYUBOCTL, POCT U pa3BUTUC

YMmenue uznaraTb OUOJIIOTMYECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MytaruonHas), 3akousl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
3 yueHus (0 LEHTpaX MHOrooOpasus M MPOHCXOXKIEHUS KYIbTYPHBIX
pactenuii H.W. BaBunoBa), onpeaensaTs TpaHUIlbl X MPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BIaJEeTh METOJaMHM HAyYHOrO TIIO3HAHUS B OHOJIOTUHU
(HabmoJieHHe W OMMCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SIBICHUNA;
OpraHu3alyss M MpoBeAeHHE OMOJOTMYECKOro  IKCIEPUMEHTA,
4 BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABIECHUE  3aBUCHUMOCTH  MEXKIAY
UCCIIETyeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJTYYCHHBIX PEe3yJbTaTOB,
UCIIOJIB30BAaHHBIX HAy4HBIX IIOHATHUM, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTb BBIBOJbI HA OCHOBAHUH ITOJIYUCHHBIX peByHbTaTOB)

YMeHre BBIICTATh CYIMIECTBEHHBIC TIPU3HAKA BUPYCOB, KIETOK
MPOKapUOT W DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TIPOLIECCOB  OOMEHa  BEIIeCTB |
5 MpeBpalleHusi dHEPTUU B KIETKe, (DOTOCHHTE3a, IUIACTHYECKOr0 M
JHEpPreTU4eckoro  oOMeHa,  XEeMOCHWHTe3a, MHTO3a,  Melo3a,
OIUTOZIOTBOPECHHUSI,  Pa3MHOKEHUS,  HMHIUBUAYaJIbHOTO  Pa3BHTHUS

opraHusma (OHTOTeHE3)
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YMeHHe TOpUMEHATh TONYYCHHbIE 3HAHUS s OOBSACHEHUs
OMOJIOTMYECKUX TMPOLIECCOB U SBJICHHM, Al MPUHATHS MPAKTHIECKUX
pellieHnii B MOBCEHEBHOM )KU3HU B LIEIX oOecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbs OKPYKAIOIINX JOJICH, COOMI0IEHUSI HOPM
rPAMOTHOTO TOBEACHUS B  OKpYXalollled MNPUPOJHOU  cpee;
MMOHUMaHUE HE00XOIMMOCTH HCII0JIb30BaHU I JOCTHKEHUM
COBpEMEHHOW OWMONOTMM M OHOTEXHONIOTHH Uil PalMOHAIBHOTO

MMpUPOAOIIOJIE30BaAHUA

Vmenue peuiatb J3JICMCHTAPHBIC T'CHECTHYCCKHEC 3aJa4d Ha MOHO- U
lII/IFI/I6pI/IJIH06 CKpCHIMBAHHUEC, CHCINNICHHOC HACJICAOBAHUEC, COCTAaBJIATH
CXEMBI MOHOFI/I6pI/I)IHOF0 CKpCIIMBaHUA JJIA MMpCaACKa3saHHusA

HACJICOJOBAHUS IPU3HAKOB Y OPraHU3MOB

VYMeHue BBINOJHATH J1a0OpaTOpHbIE M NpPaKTUYEeCKue paboTsl,
8 coOmofaTh mpaBwia IpH paboTe ¢ Y4eOHBIM M J1aOOpPaTOPHBIM

00opyI0BaHUEM

YMeHrne KPUTHYECKH OICHWBATh W MHTEPIPETHPOBATH HWH(GOPMALIUIO
OMOJIOTHYECKOTO COJIEPKAHUS, BKIFOYAIOUTYIO TICEBIOHAYYHBIC 3HAHUS
9 U3 pa3nuuHbIX UcTOUHUKOB (CMMU, HaydHO-MIOMysIsipHBIE MaTEepHabl);
ATHUYECKHUE AacleKThl COBPEMEHHBIX HCCIEOBaHUI B OHOIOrHH,

MEOUIINHE, OMOTEXHOJIOTUH

VYMeHHe co3aBaTh COOCTBEHHBIC MMUCHMEHHBIE M YCTHBIE COOOIICHUS,
10 0000111as1 6GHOJIOrNYEeCKy0 H(POPMALUIO U3 HECKOIBKUX MCTOYHUKOB,

Ir'paMOTHO HCIIOJIB30BATh MOHSATUHHBIN arrapar Ounooruu

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUM O MECT€ M POJIM OMOJIOTHU B CHCTEME
Hay4YHOT'0 3HAaHUSI €CTECTBEHHBIX HAyK, B () OPMUPOBAHNHI COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oononornu; (HYHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JUIsl PEelICHUS

JKU3HCHHBIX 3aJja4

YMmeHue PacCKpbIBaTb COACPIKAHUC OMOJOrHYECKUX TCPMUHOB H

MOHSITUIA: BUJ, TOMYJSLHS, T€HODOH], SBOIIONUS, IBUKYIIUE CHIIBI

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHME "JINLIEU N24 "MHOIONMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVUPEKTOP




(dpaxropsr) ABOJIIOLINH, PUCTIOCOOIEHHOCTh OpPIraHH3MOB,
BUJI000pa30BaHue, IKOJIOTUYECKUE (bakTopsl, IKOCHCTEMA,
IIPOAYLIEHTHI, KOHCYMEHTBI, pEIyLIEHTHI, Henu  MUTaHUS,

HKOJIOTMUECKas MUpaMuaa, OuoreoneHos, onocgepa

YMmeHnue uznarate OMONIOrMYEcKUe Teopuu (IBONIIOLIMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYeCKass  TEOpUs  DBOJIOLMUHU), 3aKOHbI U
3aKOHOMEpHOCTH (3apozsimieBoro cxoncrsa K.M. bapa, yepenoanus
IJIaBHBIX HampasieHuil u myreil sBomonnn A.H. CeBepiioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpenensitb  IpaHUIBl  HX

MMPUMEHUMOCTH K )KHMBBIM CUCTEMaM

YMeHHe BHageTh METOJaMH HAYy4YHOIr'o TIIO3HAaHUS B OHOJIOrHHu
(Ha6J'IIO,Z[eHI/Ie U OIMIMCAHUC KUBBIX CHUCTCM, IPOHCCCOB H HBHeHI/Iﬁ;
OpraHu3anusa u IpOBCACHUC OHOJIOrHUYECKOr 0 OKCIICPUMCHTA,
4 BBIABHKCHHC THUITOTC3EI, BBISIBJICHUC 3aBUCHUMOCTHU MCKAY
HCCIICAYCMbIMU BCIMYNHAMU, 00BsSICHEHHUE MMOJIYUYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOJAbI HA OCHOBAHUH ITOJYUCHHBIX peByJ’ILTaTOB)

VYMmenne BBIICIATH CYHICCTBCHHLIC IIpHU3HAaKN CTPOCHUA
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MONYJSALUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCOICHO30B W  DKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBCHHOMN W3MEHYUBOCTH,
5 €CTECTBEHHOTO O0TOOpa, BHUA000pA30BaHUA, MPUCIIOCOOTEHHOCTH
OpPTraHM3MOB, [JEHCTBUS HKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI,
MepeHoca BEIIECTB M TTOTOKA YHEPTUU B IKOCHCTEMAaX, aHTPOITOTeHHBIX
W3MEHEHU B DKOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB U

OMOreOXMMHUYECKHUX IIUKIOB B Ouochepe

YMeHHe TOpUMEHATh TONY4YeHHbIE 3HAHUS s OOBSCHEHUs
OMOJIOTMYECKUX TMPOLIECCOB U SIBICHUM, IS MPUHSATHS MPAKTHUECKUX
pelIeHni B MOBCEIHEBHOM )KU3HU B LIESIX 0oOecredeHus: 6e30MacHOCTH
6 CBOETO 3/I0POBbS U 37I0POBbS OKPYKAIOUINX JIFOJICH, COOMI0OCHISI HOPM
rPAMOTHOTO TOBEACHUS B  OKpYXalollled MPUPOJHOU  cpee;
MMOHUMaHUE HEO00XOIMMOCTH HCII0JIb30BaHUS JOCTUKEHUM

COBpCMCHHOfI Onoyoruu AJI palfMOHAJIBHOI'O TPHUPOAO0ITOJIb30BAHUSA

YMeHune pemarh 3JI€MEHTapHble OMOJIOTrMYECKHE 3aJaud, COCTaBISAThH

CXEMBI [TIepeHOCca BEIIECTB U HHEPTUH B IKOcHCcTeMax (LN MUTAHUS)

YMeHue BBINONHATH J1TAOOpaTOpHBIE W IMpakTU4YecKue paboTsl,
8 cobmofaTh mpaBwiia Mpu pabore ¢ y4deOHbIM M J1a0OpaTOPHBIM

000pyI0BaHUEM
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YMmeHue KPUTHYCCKHN OLCHUBATH WU HHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO
OMOJIOrHYECKOro COACPpIKaHN, BKIIFOYAIOIYIO TICCBAOHAYUYHBIC 3HAHUA

U3 pa3nuuHbIX UcToYHUKOB (CMMU, HaydHO-TIOMYNIsIpHBIE MaTepUabl);

) paccMaTpuBaTh riao0albHbIE 9KOJIOTHYCCKUE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
IMO3UIINIO
YMeHue co3ziaBath COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE COOOIECHMUS,
10 000011ass OMOTOrHYECKYI0 UH(POPMAIIHIO U3 HECKOIBKUX MCTOUYHHUKOB,

rpaMOTHO MCITIOJIb30BATh MMOHSATUHHEIN arrapar OHoJIOrnu

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 buonorus kak Hayka

11 buonorus — wayka o xwuBod mnpupone. Ponp Ouonoruu B GopMHUpOBaAHUU

COBpeMeHHOﬁ HaquOﬁ KapTHUHbI MUPaA. CucreMa OMOJIOTHYECKHX HayK

Mertonbl MO3HaHMUS KXUBOM TPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
1.2 U3MepeHue, Kiaccu(ukanus, MOJETUPOBaHHUE, CTAaTUCTHYECKas o0paboTka

JTAHHBIX )

2 JKuBBIE CHCTEMBI U X opraHu3anus

91 ’Kusbie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuonoruu. CoiicTBa
OMOCHCTEM U UX pa3HOOOpasue

29 ypOBHI/I OpraHu3aluu OHOCHCTEM: MOJ'IGKy.]'ISIpHO-FCHGTH‘ICCKHﬁ, KHeTOqHBIﬁ,

OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUI0BOI, SKOCUCTEMHBIN, OMOCEepHBIit

3 XUMHUYECKUN COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUN COCTaB KIETKH. XUMHYECKHE SIEMEHTHI: MAaKpPO3JIEMEHTHI,
3.1 MUKpOdJieMeHThl. Bona u  muHepanbHble BemiecTBa. DOyHKIMU BOIbI U

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HO,Z[,Z[Cp)KaHI/IC OCMOTHYECKOro Oajlanca

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpPBHI OEIKOB.
He3zameHnumble ¥ 3aMeHUMblE aMHUHOKHUCIOTBL. AMHHOKHCIOTHBIA COCTaB.
VYpOBHU CTPYKTYphl OEJIKOBOM MOJEKYJbI (IEpBUYHAs, BTOPUYHAs, TPETUUHAS U
3.9 YeTBEpTUYHAs CTPYKTypa). XUMHYECKHe cBoHcTBa OenkoB. buonornyeckue
' (GyHKIMH O€NKOB.

®epMeHTHl — Omonornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LEeHTp, cyOcTpatHas cnerupuunocts. Kodepmentsl. Butamunbl. Otnnuus

(hepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopOB

VYraeBoapl: MOHOCaxapHbl (TJIIOK03a, pubo3a M Ae30Kcupu0o03a), Aucaxapu/ibl
(caxapo3a, JaKkTO3a) M TOJUCaXapuIbl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
33 buonornueckue GpyHKIUN YTIeBOOB.

' Jlununel:  Tpuriuuepuabl,  crepouabl,  pochomununel.  ['mapoduiibHo-
ruspogoOHbie cBoiicTBa. buonornyeckue ¢ynkuuu saunuaoB. CpaBHeHHE

YrijieBoa0B, OCIIKOB U JIMIIUA0B KaK UCTOYHUKOB SHCPTHUU

3.4 Hyxneunossie xucnorsl: JITHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEHHOBBIX
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kucnor. Crpoenue u ¢ynkuun JIHK. Crpoenne u ¢ynkinun PHK. ATO:

CTpoeHHue U QyHKLIUHU

3.5 [utonorus — Hayka o kietke. Kiierounas teopusi. MeToasl n3ydeHus KJIETOK

Kierka kak nenmocTHas sxuBasi cucrema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTast
3.6 HapykHass meMmOpana, monekynsl JIHK kak renernyeckuil ammapar, cuUcTeMa

cuHTe3a Oeska

Tumbl KJIETOK: dyKapruoTUYecKast U mpokapuotudeckas. OCOOEHHOCTH CTPOSHUS
37 MpOKapuOTHYECKOW  KiIeTku. Kierounas crteHka Oaktepuil. CTpoeHme
AYKapUOTUYECKON KIETKH. OCHOBHBIC OTJIWYUS PACTUTEIbHOM, >KUBOTHOM U

IpUOHON KIIETKU

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIETOYHAas CTEHKA, TIIMKOKAIUKC, HX
¢bynkiun. [1nazmarudeckas memOpana, e€ coiicTBa u GpyHKkimd. [{uToruazma u eé
opranouipl. OJHOMEMOpaHHbIE OPraHOMAbI KJIETKU: SHJIOMJIa3MaTHYecKas CETh
3.8 (OIIC), ammapar I'onbmxu, nu3ocoMsbl. IlomyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MUTOXOHJAPUH, IUIACTUIBL. IIpoHMCXOXKIEHHE MUTOXOHAPUM M IUIacTHA. Buasl
wiactug. HememOpaHHbIE OpraHOMIBI KJIETKH: PUOOCOMBI, KIIETOUHBIA LIEHTD,

PECHUYKH, )KI'yTUKHA. DYHKIIMKA OPraHOUI0B KIETKU. BKiroueHus

3.9 Anpo — perynstopHbii 1eHTp KiaeTku. CTpoeHme spa: siIepHas 000J0uKa,

KapuoIrjiasMa, XpoOMaTHuH, SAAPBIIIKO. XpOMOCOMI)I

3.10 TpaHCHOpT BELIECTB B KIETKE

4 KusneneaTeabHOCTD KIETKA

OOMeH BemIecTB, WIH METa0ONu3M. ACCUMWISIHS (TUIACTHYCCKUN OOMEH) H
41 JTUCCUMUJISIIUSA (SHEPreTHUYEeCKUl OOMEH) — JBE CTOPOHBI €IUHOr0 Ipoliecca
Mmetabonu3ma. Tumel oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poib

(bepMEeHTOB B OOMEHE BEIIECTB M MPEBPAIIEHUH SHEPTHH B KIETKE

®dorocunTe3. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu gorocunTesa.
O¢ddexTrBHOCT PoTOCHHTE3a. 3HAUEHHE (OTOCHHTE3a AJIS KU3HHM Ha 3emIie.
49 Bnusnue ycnmoBuit cpenbl Ha (OTOCMHTE3 M CIOCOOBI TOBBIIICHUS €T0
' MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3HpYIoIIue OakTepuu. 3HaYyeHHE XEMOCHUHTE3a IS

JKA3HU Ha 3emie

DHepreTudyecknii OoOMEH B KJETKe. PacimeryieHue BeIIeCTB, BBIJACICHUE U
43 aKKyMyJUPOBAaHHWE OJHEPrUM B KIETKE. OTambl JHEPreTHUYECKOro OOMEHA.
I'muxonus. bpoxkenune u ero Buabl. KuciopomHoe OKuCI€HUE, WU KIETOYHOE

npixanue. D(PpPpeKTHBHOCTH YHEPTrEeTHUECKOro 0OOMeHa

44 Peakuun marpuyHoro cuntesa. ['enerndeckas napopmanus u JJHK. Peanmuzanus

TeHETUYECKOM I/IH(l)OpMaHI/II/I B KieTke. I'eHeTHuecKuit KOOg U €ro CBOICTBA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.26 10:13 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHME "JINLIEU N24 "MHOIONMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVUPEKTOP




Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsamus — O6uocunres Oenka.

KonupoBanue amuHokucnot. Pons pubocoM B OuocrnTese Oenka

Hexnerounsie ¢opmbl xu3HU — BHpYCHL. Mcropusi otkpeitus Bupycos ([I.H.
WBanoBckuit). OCOOEHHOCTHM CTPOEHUS U IKUZHENCSITEIbHOCTH BHPYCOB.
4.5 bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbBIE
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3Oyaurens CIIN/a.

[TpodummakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUIMA

5 PasMHOXEHHE N HHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

Kierounpéi 1wk, wWiM S>KU3HEHHBIM [UKI KieTku. WHTepdasza u MuTO3.
[Ipoueccrl, nporekawmue B uHTepdaze. Perumkanus — peakuuss MaTpUUYHOTO
cuateza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapUOTHII.
51 JIunIouIHBIA W TalUIOMWJIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUJIBI.
' [{uTomoruyeckue OCHOBBI Pa3MHOXKEHUS U HMHIUBUIYAIbHOIO  Pa3BUTHS
OpTaHH3MOB.

Henenue wimerku — wmuto3. Cragum mutosa. Ilpoueccel, mpoucxonsdiive Ha

Pa3HBIX CTAAUAX MUTO34. bronormyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXEHHsS OpraHM3MOB: Oecroiioe M TonoBoe. Buasl Gecrionoro
5.9 pPa3MHOMKEHUs: JIEJICHUE HAJBOE, I[OYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
CIIOpooOpazoBaHue, BEreTaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHnU3MOB, CI'0 3HAYCHUC JJId CCIICKIIUN

[TonoBoe pazMHOKEHHE, €70 OTIUYHS OT OECIOJIOTO.
5.3 Meiio3. Craguu wmeioza. [lponecchl, NpoUCXOIAIIME HA CTagusAX Meio3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buonornueckuii cmbICii U

3Ha4YeHue Meiio3a

["amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KIETOK y KUBOTHBIX. [lonoBbIe
5.4 JKeNe3bl: CeMEHHUKU M SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaTo30u, SHIEKIeTKa) — criepMarorene3 u oorene3. OCOOEHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMaTO30UJ10B. OHJIOI[OTBOPCHI/IC. HapTCHOFCHC3

WnmuBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpPHUOHANBHOE  pa3BUTHE
(amOpuorenes). rtarbl YMOPUOHATBHOTO PA3BUTHS y TTO3BOHOYHBIX KHUBOTHBIX :
npobneHue, racTpyisuus, opraHorenes. [loctamOpuonanbHoe paszputue. Tumbl
55 MOCTAIMOPHOHAILHOTO PA3BUTHS: MpsAMOE, HemnpsMoe (JMYMHO4YHOe). BnusHue
' Cpebl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauu pa3sBUTUSA

6 HaCHeI[CTBGHHOCTL U USMCHYUBOCTb OPraHN3MOB
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IIpeamer u 3amauu reHeTuku. Vcropus pa3BuTUs FeHETUKU. BKiiax poccuicKux
U 3apyOexHbIX Y4Y€HBIX B pa3BUTUE TIEHETUKU. MeToapl T'€HETHKH
6.1 (rubpu0I0rNUeCcKuil, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHI ).
OCHOBHBIE T€HETUYECKUE MOHATUA. ['eHeTnYecKass CUMBOJIMKA, UCIIOIb3yeMas B

cxXemax Cer]J_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, yCTaHOBJICHHBIE ['. Mennenem.
MoHorubpumHoe CKpenmBaHue. 3aKOH €IWHO00pa3usi TUOPHUAOB IEPBOTO
nokosnienusi. [IpaBuiio JOMUHUpOBaHMS. 3aKOH pACIICIUICHHS TPU3HAKOB.
6.2 I'uniore3a uncrorsl ramer. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

' JurnOpuaHoe CKpenpBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBAHUS TPHU3HAKOB.
[{uTtoreHeTn4eckrue OCHOBBI JUTHOPUIHOTO CKpPEUIMBAHHS. AHAIM3UPYIOIIEE
ckpemmBanue.  Mcmonp3oBaHWE — AHAIM3UPYIOMIETO  CKPEHIMBAHUS IS

OTIpEJICIICHHS TCHOTHUIIA OCOOM

CueruieHHoe HacnezoBaHue Npu3HakoB. Pabora T. Moprana mo cuemjieHHOMY
HacleIOBaHUIO TeHOoB. HapymieHue cremjeHuss TE€HOB B pe3yibTaTe
KpPOCCHHIOoBepa. XpOMOCOMHas TEOpHsl HAacieICTBEHHOCTU. ['eHeTmueckue
6.3 KapThl.

I'enetnka mona. XpoOMOCOMHOE OINpejeieHrue Moja. AYTOCOMBI U IOJOBHIE
XpoMOCOMBI. ['oMorameTHsle M reTeporaMeTHble opraHu3mbl. HacnemoBanue

MMPHU3HAKOB, CICTIJICHHLIX C I10JIOM

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs WM HACIJICICTBEHHAs.
Ponp  cpeapl B HEHACHENCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTHKA
6.4 MOIM(UKAIIMOHHOW HM3MEHYMBOCTH. BapualMOHHBIM psx W BapUalMOHHAA
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHBIE M KauyeCTBEHHBIE

MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON N3MEHYUBOCTH

HacnencTtBenHass, HWIM TE€HOTHIIMYECKAas, M3MEHUYMBOCTh. KoMOMHAaTHBHAA
W3MEHYUBOCTh. Meiio3 M TOJIOBOM TpOIECC — OCHOBAa KOMOMHATHBHOMN
6.5 W3MEHYUBOCTA. MyTallMoHHas MW3MEHYHBOCTh. Kiaccudukanus MyTammii:
' TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYMHBI MyTaluii. MyrareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEeHHON n3MeHunBocty H.U.

BaBuiosa

I'enetnka denoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TEHETHKHU
4eJloBEKa: TreHeaIOTHUSCKHI, OJIN3HEIIOBBIN, IUTOTrCHETUYCCKHI,
OMOXMMUYECKUHN, MOJIEKYyIsIpHO-TeHeTudeckuil. COBpeMEHHOEe OIpeeleHHe
6.6 TE€HOTHUIIA: TIOTHOT€HOMHOE CEKBEHHUPOBAHHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
nomoristo [II[P-ananu3a. HacrmemcrBenHble 3a0ojieBaHUS dYelIOBEKAa: TCHHBIC

Oosie3HH, 0OJIE3HU C HACJIEACTBEHHOM IMpPeapacroiIoKeHHOCThIO, XPOMOCOMHbIE

6one3nn. Comaruueckue W TeHepaTUBHblE MyTauuu. [IpuHIMIIBI 370pOBOTO
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06pa3a KU3HH, JUAarHoCTHUKH, HpO(I)I/IJ'IaKTI/IKI/I n  JCUYCHHUA T CHCTHUYCCKUX
0oJ1e3Hel. MenuKo-reHeTHUEeCKOe KOHCYJIbTUPOBAHHC. 3HadeHue MEIUIIMHCKOM

IFCHCTUKH B IIPCAOTBPALICHUHN U JICUCHHUU IT'CHCTUUCCKUX 3a00JIeBaHUI YeI0BEKa

7 Cenekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenexuus Kak Hayka M IIpoLecC. 3apOXICHHUE CENEKIUM MU JOMECTUKaLUs.
71 VYuenne H.M. BaBumoBa o0 IeHTpax MPOUCXOXKICHHUS M MHOr00Opasus

KYJIBTYPHBIX pacTeHUH. LIeHTpbl IPOUCXOXKIECHUS TOMAIIHUX KUBOTHBIX. COpT,

opojia, mTaMMm

CoBpeMeHHbIE METOMBI CeJIeKIUU. MacCOBBIH U MHAWBUIYaJbHBI OTOOpPHI B
CEJIEKIIMU pPAcTeHUW W KUBOTHBIX. OlleHKa 3KcTepbepa. biam3koposcTBeHHOE
ckpemuBanue — WHOpumuHTr. Ymctas juausA. CKpenMBaHUE YUCTBHIX JIMHHM.
7.2 I'ereposuc, wiu rubpuanas cuina. HeponcTBeHHOE CKpeluBaHue — ayTOPUIHT.
Otnanénnas tuOpuausanuss W e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJy4YeHUE TOIMUIUIONIOB. JOCTH)KEHUSI CENIeKIIMM PACTeHUM, KUBOTHBIX U

MHUKPOOPTaHU3MOB

buorexHomorns kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpUs. OTallbl
cozpanus pexkomOuHantHoW JIHK u Tpancrennsix opranuszmoB. Kierounas
73 uHxeHepus.  Kierounble  KyapTypbl. MHKpPOKIOHQJIBHOE  Pa3MHOXKEHHE
' pacrenuil. KioHMpoBaHME  BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKoJOruyeckue M studeckue mnpodnembl. MO — renernyecku

MO,Z[I/I(I)I/II_II/IPOBaHHBIe OpPraHnu3Mbl

11 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 DBOJIOMOHHAA OMOJIOTHS

DBOIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBumerenbcTBa  HBONMIONUHU.  [laJeOHTONOTHYECKHE:  MOCIEIOBATEIHLHOCTD
TOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TEePEXOTHbIE (OPMBI.
buoreorpaduueckne: cxonctBo u paznuuue ¢dayH U GIOp MATEPUKOB U
11 OCTPOBOB. DMOPHOIIOTUICCKUE: CXOJCTBA U PA3INIHs SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTHYHEIC,
pPYAMMEHTApHBIC OPTaHbI, aTaBH3MbI. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO

MCXAaHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX MeTa0O0INYECKUX HYTCﬁ Y BCEX

OpraHu3MOB
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OBomononHass  teopust Y.  JlapBuna. IIpeAanocbulku  BO3HMKHOBEHUS
1 JapBuHU3MA. [IBIDKyIIME CHJIBI HBONIONMU BUJOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONMPEAETEHHAS U3MEHUYUBOCTD,

O6opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

13 Cunrernueckast Tteopust 3Bomounud (CTD) M OCHOBHbIE €€ TONOXKEHHUS.
Muxkpoasosnonus. [lonmyssiuus kak eAMHALA BUIA U 9BOJIIOLUN

JBwxkyme cuibl ((hakTopbl) SBOMIOUMU BHUIAOB B Ipupoae. MyTanuoHHBINA
npouecc U KOMOMHATUBHAS W3MEHYMBOCTH. [lomynsluoHHBIE BOJIHBI U Jpeid
redHoB. M3omsanus u murpauus. EcrecTBeHHBI 0T00p — Hampasisoumii (pakrop
14 3BOMIOLKHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

' [TpucnocoOneHHOCT,  OPraHU3MOB KaK pe3yiabTaT dBOMOUUHU. [Ipumepsl
MPUCTIOCOOJIEHNH y OpraHiu3MoB. ApoMop(03bl U UAH0AJANITALUH.

Bun u Bunoo6pasosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpaduueckoe, 3K0I0rHIecKoe

15 MaxkposBomoniusi.  @opmbl  3BOMIONUU:  (uieTHdeckas,  AUBEpreHTHas,
KOHBEpreHTHasl, napaiensHas. HeoOpatumMocTs 3BOIIOINN

2 Bo3HUKHOBEHNE 1 pa3BUTHE )KU3HU Ha 3eMiIe

JloHayyHble IIPEACTABICHUS O 3apOXKIACHUU JKU3HU. HaydHbple TruUnoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: a0HOreHe3 M MaHcnepMus. XUMHUYecKas
2.1 JBOJIIOLMS. OKCIEPUMEHTAIIBHOE IMOATBEPKICHUE XUMHUYECKOM SBOIIOLUU.
Hauvanbuble 3Tanel 6uonornyeckoil ssomtonuu. I'mnoreza PHK-mupa. IlepBbie

KJIETKH U UX 3BOIOLUsA. POpMUPOBAHUE OCHOBHBIX TPYIIII )KMBBIX OPraHU3MOB

Pa3Butue xu3Hu Ha 3emse mo spam u nepuogaM. Karapxei. Apxelickas u
nporeposoiickast spel. Ilameosolickas »spa u e€ mnepuonasl: KeMOpHUICKUH,
OpJIOBUKCKUW, CUJIYPUMCKHM, JIEBOHCKHM, KaMEHHOYI'OJIbHBIM, MEPMCKHUH.
Me3so30iickasi 3pa u €€ epruoibl: TPUACOBBIN, FOPCKU, MEIOBOM.

2.2 Kaitnozolickass »9spa ®W €€ TMepuoIbl:  MaJCOr€HOBBIN,  HEOTCHOBBIH,
AQHTPOIIOr€HOBBIA. XapaKTepUCTUKA KJIMMaTa M TE€OJOTMYECKUX MPOLIECCOB.
OCHOBHBIE ITAITBI YBOJIONHUNA PACTHTEIHHOTO U KUBOTHOTO MUPA. ApoMOp(O3bI Y
pacTeHUM M KUBOTHBIX. [losiBIeHME, pacuBeT M BBIMUPAHHME TPYII HKUBBIX

OpraHnu3MOB

’3 Cucrema OpraHu4eckoro Mupa Kak oOTpaxkeHue HBomouud. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB

204 OBonironusl 4eroBeKa. AHTPOIONOrus Kak Hayka. Pa3BuTue mnpeacraBieHH o
IIPOUCXOXKJICHUN 4YesloBeKa. MeTtonasl uM3ydeHus aHTponoreHesa. Cxonctsa u
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pa3nuuus 4eJ0BeKa U JKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETI0BEKa.
JBwxyme cuibl (pakropsr) anTpororeHesa. HaciencrBeHHass ©3MEHYUBOCTh U
€CTECTBEHHbII 0TOOp. OOlIecTBEHHBIH 00pa3 XKU3HM, W3TOTOBJIEHHE OpPYAM

TpyZAa, MbIIIJIEHUE, PEUb

OCHOBHBIE CTAaaUU M BETBU DBOJIOIMH 4YEJIOBEKA: aBCTPAJOMHUTEKH, YenmoBek
25 yMmenbiid, YenoBek npsMoxonsumi, YenoBek HeaHAepTalbCkuil, YenoBek
pa3ymHbIi. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JacTh

pacnpocTpaHeHus, 00bEM rOJI0OBHOI'O MO3ra, 00pa3 KU3HH, OpYAUs

Yenoseueckue packl. OCHOBHBIE OOMNBIIHE PACHI: eBporneouaHas (eBpasuiickas),
26 HErpo-aBCTpaIONIHAsS (3KBaTOpHaNIbHAS), MOHT'OJIOMIHAs (a3uarcko-
amepHuKaHcKast). UepTbl MpHUCIIOCOOICHHOCTH MPEICTABUTENICH YEITOBEUECKUX pac

K YCIIOBUSIM CyliecTBOBaHUA. EquHCcTBO yenoBeueckux pac. Kputuka pacuzma

3 OpranusMbl U OKpykKarolias cpeia

DKoJIOTusA Kak HayKa. 38,[[21‘11/1 U pas3aciibl DKOJOIHMH. MeTOI[BI OKOJOIrH4€CKHUX
3.1 HCCJIEeIOBaHUM. OKOJIOTrHYeCKOe MHPOBO33PCHUC. Cpem;l oOuTaHUs OpPraHnu3MoOB:

BOJHAas, HA3CMHO-BO3AyIIIHAA, IOUBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonorunyeckue  Qaxrtoppl.  Kinaccupukamus — sKonorudeckux — (hakTopos:
3.2 abuotnyeckue, OMOTHYECKHE M AHTPOIOreHHbIE. J[eHCTBHE HKOIOTHYECKHX

(hakTOpOB Ha OPTaHU3MBI

AOuornueckre (GakTopbl: CBET, TeMIeparypa, BIaXHOCTb. DoTomepuoansm.
3.3 [TpucniocoOneHus  OpraHU3MOB K  JCHCTBHIO  a0MOTHYECKUX  (PaKTOPOB.

buonornyeckue puTMbl

buotnyeckue ¢akropel. Buasl OHOTHUECKHMX B3aUMOACHUCTBHUI: KOHKYPEHIHS,
34 XUIIHUYECTBO, Mapa3uTU3M, MYTyalIn3M, KOMMEHCAIN3M (HaxJIeOHHYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIN3M, HeWTpamu3M. 3HadeHHe  OMOTHYECKHX

B3aUMOACHUCTBUM I CYHICCTBOBAHUS OPTraHU3MOB B IIPUPOAHBIX COO6IJ.[€CTB3X

DKOJIOTHYECKHE XapaKTEPUCTUKHU IOIMYJIALUH. OcHOBHBIE IIoKa3aTecIn
3.5 nonyisanunu: 4YUCICHHOCTL, INNIOTHOCTB, POXKAACMOCTb, CMCPTHOCTb, HNPUPOCT,

Murpanus. J[MHaMuKa YUCIICHHOCTH NOMYJISILUU U €€ PETYIIALUs

4, COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

CoolmiectBo opraHu3MoB — OuoneHo3. CTpykTypel OHOIEHO3a: BUIOBas,
4.1 MpOCTpaHCTBEHHAas, Tpoduueckas (mumeBas). Bumel-momuHanTel. CBs3M B

OHOLIEHO3€E

4.2 DKoyoruueckre CcucteMbl (9kocuctembl). [loHaTne 00 dKocucTeMe H
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6uoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIecTB U OTOK YHEPTUU B SKOCUCTEME.
Tpodpuueckue (muuieBble) ypOBHU OJKOCHCTeMBbl. [luieBble Lenu U CeTH.
OcCHOBHBIE TOKa3aTeJl HKOCUCTEMbI: Omomacca, MPOAYKIHS. DKOJIOTHYECKUE
OUPaMUbl: NPONYKIMH, YHCICHHOCTH, Ouomacchl. CBoiicTBa 3KOCHCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO HIIU
HIMPOKOIUCTBEHHOT O Jieca.

43 AHTpOMOreHHbIE 3KOCHCTEMBI. ATpO3KOCHUCTEMBI. YpO0o3KOCHCTEMEI.
' buonornueckoe u X0351iICTBEHHOE 3HAUEHHUE arpPOIKOCHUCTEM U YPOOIKOCHUCTEM.
buopasnoobpa3zue kak ¢akTtop ycTolumBOCTH dKocucTeM. CoxpaHeHue

Ouomoruueckoro pazHoodpasus Ha 3emiie

Yuenune B.M. Bepnaackoro o Owuochepe. ['paHunibl, coctaB W CTPyKTypa
ouoctepsl. XKuBoe BemectBo u ero ¢ynkuuu. OcobeHHocTu Ouochepsl Kak
4.4 I00anbHONW 3KOCHCTEMBI. J[MHAMHYECKOE paBHOBecHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOT€OXUMHUYECKHE IHKIBI DJIEMEHTOB

(yriepona, azora). 3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

UenoBedecTBO B Omocdepe 3emimm. AHTPOINOreHHbIE M3MEHCHHSI B Omocdepe.

A5 ['11o6anbHbBIE YKOJIOrMYECKHE TTPOOTIEMBI.
OcHOBa  palMOHAJILHOI'O  YIPABJICHUS MPUPOIHBIMH  peCcypcamMh M HX

ucnosb3oBanue. JlocTmxenns OMONIOruy U OXpaHa MPUPOAbI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* buonorus. 10 xnacc. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.;
[Ton penaknueii [laceunuka B.B. AxkunonepHoe o6mectBo «M3naTenbcTBo
«IIpocsemienue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
[Ton penakmueii [laceunuka B.B. Axkunoneproe o6mectBo «M3naTenbcTBo
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

1. ITaceunuk B. B. buonorusi. 10—11 knaccel. ba3oBslit ypoBeHb. [loypouHnbie
pa3paboTku.: yuel. mocodue ajs obmeoOpazoBat. opranuzanuii / B. B.
[Taceunuk, I'. I'. IIBenoB, T. M. E¢pumoBa. — 2-e uzs., crep. — MockBa:
[Tpocsemenue, 2023. — 230 c. — (JIuaus Ku3HM).

2. AradonoBa U.b. buonorus. O6mas 6uosorus: 10-i kinacc: 6a30BbIi
ypOBEHb: pabouas Terpapb K yueOHuky B.M. Cubornasosa, 1.b. AradoHoBOM,
E.T. 3axaposoii / .b. Aradounosa, B.1. CuBornasos, f.B. Koteneckas. —
10-e u3n., ctep. — Mockga: [Ipocsemenune, 2023. — 206 c.
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